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Abstract
Background: Suicidal thoughts are common, causing distress for millions of people all over the world. However,
people with suicidal thoughts might not access support due to financial restraints, stigma or a lack of available
treatment offers. Self-help programs provided online could overcome these barriers, and previous efforts show
promising results in terms of reducing suicidal thoughts. This study aims to examine the effectiveness of an online
self-help intervention in reducing suicidal thoughts among people at risk of suicide.
The Danish Self-help Online against Suicidal thoughts (SOS) trial is a partial replication of a previously conducted
Dutch trial.
Methods and design: A randomized, waiting-list controlled trial with 1:1 allocation ratio will be carried out. A total
of 438 people with suicidal thoughts will be recruited from the Danish suicide hotline, The Lifeline’s, website and
allocated to the intervention condition (N = 219) or the control condition (N = 219).
The intervention condition consists of a 6-week, Internet-based self-help therapy intervention. The format of the
intervention is self-help, but the participants can be guided by the trial manager. The control condition consists of
a waiting-list assignment for 32 weeks.
The primary outcomes are frequency and intensity of suicidal thoughts. Secondary outcome measures include
depressive symptoms, hopelessness, worrying, quality of life, costs related to health care utilization and production
loss. Number of deliberate self-harm episodes, suicides and deaths will, as well as the participant’s evaluation of the
intervention and the experience of negative effects, be investigated. Assessments will be conducted over the
intervention website through self-report questionnaires at baseline, 2 weeks, 4 weeks, 6 weeks and 32 weeks (6
months post intervention).
Discussion: If we find the intervention to be linked to reductions in suicidal thoughts, this will strengthen the
evidence that online self-help interventions are relevant tools for people with suicidal thoughts.
Trial registration: ClinicalTrials.gov, NCT02872610. Registered on 9 August 2016.
Keywords: Suicidal thoughts, Suicidal ideation, Randomized controlled trial, Internet intervention, Online
intervention, Cognitive behavioral therapy, Self-help
* Correspondence: Charlotte.Muehlmann@regionh.dk
1Danish Research Institute for Suicide Prevention, Mental Health Centre
Copenhagen, Kildegårdsvej 28, 2900 Hellerup, Denmark
Full list of author information is available at the end of the article
© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Mühlmann et al. Trials  (2017) 18:45 
DOI 10.1186/s13063-017-1794-x
Background
The World Health Organization estimates that suicide
accounts for over 800,000 deaths each year [1] and
the lifetime prevalence of suicidal ideation is found to
be 9.2%; i.e., in one in ten persons [2].
Different support options exist for people with sui-
cidal thoughts. In Denmark, people at risk of suicide
can receive free specialized psychosocial therapy in
Suicide Prevention Clinics [3]. Some of these clinics
have been operating since 1992, and the treatment
seems to be effective [3]. Another support option is
The Lifeline which provides free and anonymous sup-
port online and via telephone [4]. However, even in a
high-income country like Denmark with various sup-
port options, the relatively stable suicide rate over the
last 10 years indicates that not all people with sui-
cidal thoughts seek or benefit from the existing sup-
port options. Internet-based therapy is still at a very
early stage in Denmark. In 2016 only a couple of
studies in Denmark were investigating the effect of
the few Internet-based therapy programs that exist,
but findings from other countries indicate that clinic-
ally and cost-effective online treatment options exist
for depression and anxiety disorders [5, 6]. A Dutch
randomized controlled trial found that an online self-
help intervention for people with suicidal thoughts
was effective in lowering suicidal thoughts and cost-
effective [7, 8].
The objective of the Danish Self-help Online against Sui-
cidal thoughts (SOS) trial is to examine whether an
Internet-based self-help intervention, provided to people
with suicidal thoughts, is superior to a waiting-list control
condition in reducing suicidal thoughts. Key secondary out-
comes of this study cover psychological wellbeing as well as
costs related to health care utilization and production loss.
The study is a partial replication of the aforemen-
tioned Dutch trial [7]. While the previous trial excluded
people with severe suicidal thoughts and did not extend
the follow-up period to post treatment, the Danish trial
aims to address these issues.
Methods and design
Design
The SOS trial is designed as a randomized, controlled trial
with a waiting-list control and with a 1:1 allocation ratio.
The primary hypothesis is that the intervention is super-
ior to the control condition in reducing suicidal thoughts
using the Beck Scale for Suicide Ideation at post test (6
weeks). Our secondary hypothesis is that the effect will be
maintained at 6-month follow-up and that the program
will be effective in improving the participant’s psycho-
logical wellbeing at post test and at follow-up. Table 1
shows the entries to the World Health Organization Trial
Registration Data Set.
Table 1 World Health Organization Trial Registration Data Set
Data category Information
Primary registry and trial
identifying number
ClinicalTrials.gov NCT02872610.
Date of registration in primary
registry
18 August 2016
Secondary identifying number TrygFonden 106690
The Research Ethics Committee of the
Capital Region of Denmark H-15002490
Source(s) of monetary or
material support
TrygFonden reference number 106690
Primary sponsor Merete Nordentoft, Mental Health
Centre Copenhagen
Contact for public queries CM: Charlotte.Muehlmann@regionh.dk
MN: Merete.nordnetoft@regionh.dk
AE: Annette.erlangsen@regionh.dk
Contact for scientific queries CM, MN, AE
Charlotte.Muehlmann@regionh.dk
Merete.nordnetoft@regionh.dk
Annette.erlangsen@regionh.dk
Mental Health Centre Copenhagen
Public title The Self-help Online against Suicidal
thoughts (SOS) trial – a Danish random-
ized controlled waiting-list trial for
people with suicidal thoughts
Scientific title The Self-help Online against Suicidal
thoughts (SOS) trial – a Danish random-
ized controlled waiting-list trial for people
with suicidal thoughts
Countries of recruitment Denmark
Health condition(s) or
problem(s) studied
Suicidal thoughts
Intevention(s) An Internet-based self-help intervention
for people with suicidal thoughts
Waiting-list control condition
Key inclusion and exclusion
criteria
Ages eligible for study: ≥18 years; sexes
eligible for study: both
Inclusion criteria: 18 years or older; sufficient
command of the Danish language; have a
personal code card (NemID)
Exclusion criteria: no suicidal thoughts
(defined as a cutoff score of <3 on the
Beck Scale for Suicide Ideation)
Study type Interventional
Allocation: randomized
Intervention model: parallel assignment
Primary purpose: to lower the participant’s
degree of suicidal thoughts
Date of first enrolment August 2016
Target sample size 438
Recruitment status Pending
Primary outcome(s) Outcome: suicidal thoughts
Method of measurement: Beck Scale for
Suicide Ideation
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Sample and recruitment
The target population is adults in Denmark with suicidal
thoughts. The study will be announced on The Lifeline’s
website, and their volunteers will inform users about the
study and refer to the web page listing where the study
is described. Psychiatric hospitals and other outpatient
clinics of relevance in the Capital Region of Denmark
will be provided with information on the project, and
are encouraged to refer patients with suicidal thoughts
to The Lifelines website. See Fig. 1 for the trial flow
diagram.
Eligibility criteria
To be eligible for enrollment, participants will have to:
(1) be 18 years or older, (2) have a NemID, a personal
code card used in Denmark for digital communication
with authorities and (3) be fluent in Danish. Participants
will be excluded from the study if they (1) do not pro-
vide their own telephone number and the telephone
number of a contact person or (2) if no suicidal thoughts
are noted (defined as a cutoff score of <3 on the Beck
Scale for Suicide Ideation).
Randomization
After filling out the baseline questionnaires, the partici-
pants will be randomized to the intervention or control
condition using a centralized and computer-based algo-
rithm with a hidden sequence. The algorithm is not ac-
cessible or known to the researchers directly involved in
the project. The randomization is stratified by sex and
level of suicidal ideation (using a cutoff score of ≥16
points on the Beck Scale for Suicide Ideation). A 1:1 al-
location ratio will be applied.
Intervention
Participants assigned the intervention condition will re-
ceive a Danish translation of the Dutch intervention,
“Living under control” [7].
The intervention and its theoretical background has been
described in detail elsewhere [9–11]. It consists of six mod-
ules that each takes a week to complete [7]. Every module
starts with a theoretical section followed by one compul-
sory exercise, several optional exercises and a Frequently
Asked Questions section. The participants are encouraged
to use a minimum of 15 min twice a day to carry out the
exercises and they can, through a message system on the
website, write to the trial manager if they have any ques-
tions or concerns. It is up to each participant if they want
to receive any help from the trial manager or just want to
go through the intervention without any guidance.
The first of the six modules aims to help the partici-
pants to gain more control over their suicidal thoughts.
Participants will be encouraged to schedule specific
“worry times” during the day, e.g., 8 a.m. and 8 p.m.,
where they force themselves to think about all the things
that upset them. The participants will be asked to per-
form this exercise every day for the 6 weeks that the
intervention lasts. They will also be asked to tally every
time they have a suicide-related thought as a means to
be more conscious about their thoughts and how often
they think about suicide.
In the second module, the participants will develop a cri-
sis plan and practice how to tolerate intense emotions. The
third module focuses on how participants can influence
their feelings by being aware of negative thoughts. In the
fourth module, the participants will be introduced to nega-
tive thinking habits and how these might influence thoughts
and feelings. In the fifth module, the participants will be of-
fered exercises aimed to help them reformulate negative
thoughts. The last module focuses on the future and will
help the participant make a relapse prevention plan.
Access to subsequent modules will be available on a
weekly basis; e.g., when starting the intervention only
the first module is available and the following week the
second module will open. The participants in the inter-
vention condition will also have access to the interven-
tion after the first 6 weeks have passed. At the first login
to the website, the personal code card, the NemID, is re-
quired; after this, participants will be able to choose a
username and password. An authorized translation of
the intervention into Danish was adapted by an experi-
enced psychologist within the field of suicide prevention
and the trial manager.
Waiting list
The participants in the control condition will have access
to the SOS trial website but not to the modules or the mes-
sage system. They can access an “Acute Help” page where
they can seek help information, and a “My Profile” page
where they can read the Informed Consent Form, the par-
ticipant information and change their login and contact de-
tails (these features are also available to the participants in
the intervention condition). Once the 32 weeks have
passed, the first module of the intervention will be access-
ible for the participants in the control condition.
Table 1 World Health Organization Trial Registration Data Set
(Continued)
Time point: 2, 4 and 6 weeks after
baseline, with time × group interaction
test as indicator of efficacy
Key secondary outcomes Suicidal thoughts, depression,
hopelessness, worrying, quality of life,
health care utilization, medication
prescriptions, production loss,
episodes of deliberate self-harm,
death by suicide, negative effects of
the intervention and evaluation and
utility of the self-help program
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All participants can seek help and treatment during
the trial. In material and messages with information
about the study, the participants are furthermore en-
couraged to contact The Lifeline or their general practi-
tioner if they are not feeling well.
Outcomes
Primary outcome measure
The primary outcome is a reduction in suicidal
thoughts, measured by the Beck Scale for Suicide Idea-
tion. The 19-item self-report scale measures the sever-
ity of suicidal thoughts on a scale from 0 to 38 with a
higher score indicating higher severity. The Beck Scale
for Suicide Ideation is a validated and frequently used
measure of suicidal thoughts [12]. As in the Dutch trial,
a pre-post difference of 6 points is considered clinically
significant [8].
Secondary outcome measures
Secondary outcomes cover psychological wellbeing and
health care utilization as well as productivity level for paid
and unpaid work. In addition, episodes of deliberate self-
harm, death by suicide and the participant’s perception
and experience of the intervention will be measured.
Level of suicidal thoughts will be measured using the Sui-
cidal Ideation Attributes Scale; a newly developed scale for
measuring suicidal thoughts consisting of five questions [7].
We will test the validity of the Danish version of the scale.
Depressive symptoms will be measured using the Major
Depression Inventory and the six-item Hamilton Depres-
sion Rating Scale. The Major Depression Inventory is de-
veloped by the World Health Organization’s Collaborating
Center in Mental Health and will be used to generate an
International Classification of Diseases, 10th edition (ICD-
10) or a Diagnostic and Statistical Manual of Mental Dis-
orders, version 4 (DSM-IV) diagnosis of clinical depression
Fig. 1 Flow diagram for the Self-help Online against Suicidal thoughts (SOS) trial
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based on the baseline measurement [13, 14]. The six-item
Hamilton Depression Rating Scale is an abbreviated ver-
sion of the original 17-item scale containing six core
symptoms of depression [15]. It will be used to assess the
severity of a depression [16]. Hopelessness will be mea-
sured using an established standard tool, the Beck Hope-
lessness Scale [17]. The Penn State Worry Questionnaire
Past Week will be used to determine the participants’ level
of worrying [18]. Quality of life will be measured with the
WHO-5 Well-Being Index, which is a well-established
and validated questionnaire [19].
Health care utilization registered in the Danish regis-
ters will be assessed. Every person in Denmark has a
personal identifier that is listed in the Danish registers
[20]. Health care utilization at somatic hospitals, out-
patient clinics and emergency rooms will be collected
from the National Patient Register. Data on contacts to
the participant’s general practitioner will, together with
services from psychologists or psychiatrists who are sub-
sidized or partly subsidized by the authorities, be ob-
tained from the National Health Service Register. Data
on prescribed medication will be obtained from the Na-
tional Prescription Registry.
Level of paid and unpaid work will be assessed using
the Trimbos/IMTA questionnaire for Costs associated
with Psychiatric Illness [21].
Demographic data regarding age, sex, education level
and relationship status will be collected through the
Trimbos/IMTA questionnaire for Costs associated with
Psychiatric Illness.
Information on deliberate self-harm episodes will be
calculated using a self-report questionnaire and hospital
records obtained from the Danish National Patient
Register and the Psychiatric Central Research Register.
The participant will, after the intervention, be asked if
they have experienced any negative effects related to the
intervention and will be encouraged to give feedback; for
instance, if they have not completed all six modules they
will be asked why. Lastly, the participants will also be
given the Internet Evaluation and Utility Questionnaire
consisting of 15 questions regarding the usefulness,
credibility and helpfulness of the intervention [22].
Data will be collected on how many times the partici-
pants log in to the website, how much time they spend
on the intervention, how many modules they start and
how many messages they send to the trial manager. The
self-report questionnaires will be answered on the web-
site. The SPIRIT figure (see Fig. 2) provides an overview
of the measures used in the trial and their time points.
See the Additional file 1 for the SPIRIT checklist.
Adverse events
Information on deaths by suicide or other causes of
death will be acquired from the Cause of Death Register.
Statistical methods
The null-hypothesis assumption is that there is no differ-
ence between the intervention and the control condition
with respect to suicidal thoughts and the secondary out-
come measures. Linear mixed models with repeated mea-
surements and an unstructured covariance matrix, will
use measurements at baseline, 2, 4 and 6 weeks (post test)
with the purpose of modeling changes over time in sui-
cidal thoughts. Mixed models will also be used to assess
the long-term effect at 6 months after post test as well as
the effect on the participant’s level of depression. This
analytical approach handles missing data appropriately
using maximum likelihood, under the assumption that
data are not missing-not-at-random. The analytical
models will include baseline values and stratification vari-
ables. Changes in other secondary outcomes will be mea-
sured using ANCOVA with multiple imputations. The
imputation models will be linear regression for scale vari-
ables and binary logistic regression for dichotomous vari-
ables. Imputation models will be constructed separately
for each randomization group, and include baseline values
of the scales in question, stratification variables, variables
predicting missing data, and potential auxiliary variables
identified for each outcome. Analytical models will in-
clude the stratification variables. Robustness of analyses
using multiple imputations will be tested using sensitivity
analyses instead, replacing missing data with either very
low or very high scores for scale variables, and all 0s or
all 1s for dichotomous data. Since no missing data are
present for register data, imputations will not be neces-
sary for these analyses. Cohen’s d test will be used to de-
termine the difference between the intervention and the
control condition. In addition, incidence rates of deliber-
ate self-harm will be calculated using a self-report ques-
tionnaire and hospital records. A cost-effectiveness
analysis will be conducted based on the health care
utilization and productivity levels of the observed partici-
pants. Lastly, the participant’s evaluation, usage and ex-
perience of negative effects during the intervention will
be calculated and described.
Sample size
The sample size was estimated based on the expected ef-
fect on suicidal thoughts at 6 weeks. In the Dutch trial,
the pooled standard deviation at post test was 0.9 and
an effect size of 0.28 (Cohen’s d) was observed. If the
true difference in mean scores of the intervention and
the control condition is 0.30 in the Danish trial, 175 par-
ticipants in each condition are needed to reject the null
hypothesis that there is no difference between the inter-
vention and the control condition at post test on suicidal
thoughts with probability (power) 0.8. The type I error
probability associated with this test of the null hypoth-
esis is 0.05.
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Fig. 2 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) figure
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Approximately 90% of participants in the Dutch trial
completed all post-test questionnaires. Accounting for
a dropout rate of 20%, a total of 438 participants will be
needed.
Blinding
Due to the nature of the intervention, the participants
cannot be blinded to the allocation.
During the first 32 weeks of the study period, only par-
ticipants assigned to the intervention condition will have
access to the modules. Thus, the trial manager will not
be blinded when receiving messages or phone calls with
questions regarding the intervention. Each participant
will have a unique Drupal ID number that is not known
to the trial manager through the intervention period.
When analyzing the data, the trial manager cannot see
the participant’s names, but instead only their ID num-
ber. The trial manager will thus be blinded when analyz-
ing the study. Only the main developer in the project
will have access to all the information.
Strategies to improve adherence
Adherence in Internet-based therapies is often low; only
21% of the participants completed all six modules in the
Dutch trial [7, 23, 24]. Three strategies will be applied to
improve adherence: first, the trial manager will inform the
participants over the telephone what it implies to partici-
pate in the study before they sign the Informed Consent
Form. Second, the participants are encouraged to send
messages to the trial manager if they have any questions.
Third, participants will, through text messages, receive re-
minders with information when a new module is open
and when they need to answer a new set of self-report
questionnaires.
In addition, a successful administration of the self-
report questionnaires at 6 weeks and 32 weeks will be
rewarded with four cinema tickets. The participants
assigned to the control condition will, in addition, re-
ceive a cinema ticket when they, after 32 weeks of
waiting-list status, commence the intervention and an-
swer the post-intervention questionnaires.
Safety of subjects
Specific measures are taken to secure the safety of subjects
during the study period. Firstly, participants will only be
enrolled in the study after they provide their telephone
number and the number of a contact person (e.g., a family
member, a physician or a friend). If the trial manager sus-
pects that a contact person’s telephone number is not
valid, she will call the number to check. Secondly, the
Beck Scale for Suicide Ideation will be administered every
second week over the first 6 weeks to survey the severity
of suicidal thoughts. If a participant in either the interven-
tion or the control condition scores ≥27 on the scale, they
will receive a telephone call from the trial manager. If the
participant cannot be reached during three attempts over
3 days, the participant’s contact person will be contacted.
This procedure is communicated to the participant during
the enrollment phase. The same procedure will be carried
out if a participant ceases to follow the intervention with-
out notifying the trial manager by e-mail or telephone.
Thirdly, the SOS trial website lists contact information to
psychiatric hospitals and suicide preventive clinics in the
event of a crisis. Fourthly, participants will via messages
be encouraged to contact The Lifeline or their general
practitioner if they are feeling unwell. Fifthly, participants
can contact the trial manager by e-mail or telephone if
they have questions or concerns. Additionally, a safety
protocol has been developed for the study for cases of
acute crisis where the trial manager is worried that a par-
ticipant is in the process of planning a suicidal act. If this
happens, the trial manager will, through the website, ob-
tain access to the participant’s personal identifier number,
and call the Danish alarm central. They can, with the par-
ticipant’s personal identifier number and telephone num-
ber, track the person and request an ambulance or the
police.
Discussion
This paper describes the study protocol of a randomized
controlled trial comparing an Internet-based self-help
intervention’s ability to reduce suicidal thoughts with a
waiting-list control condition.
Although Denmark has specialized suicide prevention
clinics, a relatively stable suicide rate indicates that not
all people with suicidal thoughts seek or receive ad-
equate help. It is important to generate evidence on the
effectiveness of new interventions with the purpose of
implementing effective suicide prevention. In this study,
a diagnosis of a major depressive disorder, schizophrenia,
personality disorder or substance abuse is not a reason
for exclusion. In comparison to the Dutch trial, we have
a post-intervention follow-up period and include people
with severe suicidal thoughts. The findings obtained will,
thus, be generalizable to a wide population segment and
will help to generate additional evidence for the effect-
iveness of Internet-based self-help interventions.
A limitation is that, due to ethical concerns, it is com-
pulsory for participants to use their personal code card;
this will compromise anonymity. It is possible that a
subset of users, otherwise interested in the intervention,
will not be willing to login with their personal code card.
Consequently, our findings might not be fully represen-
tative of the group that would potentially use the self-
help therapy.
Should the online self-help intervention be found to
have a non-negative effect, it will be made freely avail-
able for all.
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Trial status
Recruitment starts in August 2016 and is anticipated to
finish in 2017. The estimated completion date for the
final participants is in April 2018.
Additional file
Additional file 1: SPIRIT Checklist. (DOC 121 kb)
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SOS trial: The Self-help Online against Suicidal thoughts (SOS) trial
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